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Epidemiology of Occupational Tumours of the Bladder Our background knowledge of industrial bladder tumours comes from the study of this disease among workers in the synthetic dyestuff industry, especially from the study sponsored by the Association of British Chemical Manufacturers (ABCM) and carried out by . This survey demonstrated that a-naphthylamine, f-naphthylamine and benzidine had caused an excess of bladder tumours among men engaged on their manufacture and use; that the manufacture of auramine and magenta was also dangerous (their usage was not investigated); but that aniline did not appear to be carcinogenic.
Among the group of some 2,500 men who incurred the greatest exposure 1 man in 10 had developed the disease by 1952, and the final incidence was expected to reach 1 in 5. The incidence among ,B-naphthylamine workers was higher, for this was found to be the most dangerous substance. The 'induction time' between first contact with the chemical and the development of the disease averaged about eighteen years, but ranged from less than five to over 45 years. The longer a man had worked with the chemicals the more likely he was to be affected.
This survey produced detailed and specific findings, and this was possible partly because the co-operating factories provided detailed personnel records that enabled the workers to be subdivided by age, type of exposure, &c., and identified in an alphabetical index of bladder tumour deaths in England and Wales drawn up by the investigators. Moreover, the survey spanned a period of thirty years, long enough for the dynamics of the risk to be elucidated.
The survey findings were of practical value as a basis for scheduling bladder tumour as a prescribed industrial disease and as indicating which groups of workers needed cytological screening. They were particularly valuable because they measured and predicted the effects of past exposure, which is essential when judging whether safety improvements have produced the desired effect of reducing the danger to workers.
In the course of the ABCM survey it wag observed that a large number of rubber workers had developed bladder tumours, and it transpired that in the late 1920s a certain antioxidant came into widespread use in-rubber factories and that it contained about 2 5 % of free naphthylamine as an impurity, of which about a tenth was , naphthylamine.
Following this observation, Case & Hosker (1954) made a study of the bladder tumour risk among skilled rubber workers. This survey was made mainly from outside the industry, and was based on data from hospital records, death certificates and census publications. The results indicated an excess risk among this group of workers, both in the country as a whole and in the one county borough studied, where over a period of fifteen years 22 cases were found among rubber workers as against 4 expected at the borough's morbidity rates. These results demonstrated a risk, but could not measure the risk or define it in relation to different substances or different groups of workersonly a much more detailed survey like the ABCM one could have produced such results. In this case the Rubber Manufacturing Employers' Association felt that a full survey was not necessary, because the dangerous antioxidant was no longer manufac-+ tured after 1949 and they therefore assumed that the risk had ceased by 1950.
From that time until last year no more was learned about the epidemiology of bladder tumours in the rubber industry, and there is no evidence that the risk did in fact cease entirely by 1950. If this were so, one would have expected by now that there would be a decline in the number of new cases of the disease developing among rubber workers, and that this decline would be reflected in a decreasing number of death certificates relating to such occupations and mentioning a bladder tumour. In fact the number of such certificates seems to be increasing, but because the dynamics of the risk among rubber workers are not well understood it is difficult to interpret this observationit can only be stated 1248-Proceedings ofthe Royal Society ofMedicine 14 that it does not support the hypothesis that the risk ceased in 1950. The remote possibility that the disease had a longer induction time in rubber than in chemical workers could only be checked by surveying factories that used the antioxidant, and collecting information on all their cases of bladder tumour since the 1920s.
Such a survey going back in time would measure the extent of the risk and would incidentally help in planning the scope of cytological screening programmes. If this survey was extended to cover factorieg which did not use the dangerous antioxidants, and combined with a follow up of today's rubber workers, the substances giving rise to the risk could be pinpointed with a certainty which is at present lacking.
A year ago there was an inquest on a former cable worker who died from a bladder tumour at the age of 43, and this reminded everyone that the cable industry had processed large quantities of rubber and had used the same dangerous antioxidant. It has since been possible to look more closely at the bladder tumour risk at one particular cable factory which had excellent and detailed records of past workers, eminently suitable for epidemiological research. In this study (Davies 1965) only one department was examinedthe rubber mill. It was found that 139 men had worked there while a dangerous antioxidant was in use; 30 of these men had ten or more years' exposure to the substance, and 6 of the 30 have developed the disease. (None of the other 109 men has so far been affected.) The numbers in this study are very small, but there is no reason to suppose that such a high risk was unique to this particular factorywe know of clusters of cases from other factories which indicate that the risk was widespread, especially among the small groups of men engaged on weighing out quantities of antioxidants and other rubber additives. In another factory the weigher-out was promoted to be a foreman during the war, and was replaced by 2 new men on shift work; both the foreman and one of his successors have developed tumours, as well as another worker in the rubber mill. In a third and smaller factory one of two cases in the rubber mill was a weigher-out.
Among 7 cases in a fourth cable factory 3 were from the mill. Two of these worked on rubber compounding processes and a third was a fitter's mate who worked for nearly forty years on the maintenance of the machines in which the rubber mixing was done.
Little is known of the size of the risk to rubber and cable workers in other departments, but it can no longer be doubted that the risk is high among mill workers who used the dangerous antioxidants. For men with over ten years' such work 1 in 10 would be a conservative estimate of the risk of developing the disease, and there must have been many hundreds of such men up and down the country. For the men who actually weighed out the dangerous antioxidants the risk is even higherfor the long-service weighers it may be as high as 1 in 2.
Professor T S Scott (University ofManchester) Environmental and Biological Control
It must be bbvious that the most effective way to prevent occupational tumours of the bladder is not to manufacture or use bladder carcinogens. This counsel of perfection cannot yet be fully implemented but, even if the ideal could be attained forthwith, there are many workers who have already been exposed in the past and some of them may still develop tumours. We are confronted therefore with two problems, that of the prevention of tumours in the future and that of the people who may yet develop them.
For the prevention of industrial disease three basic principles have long been recognized and accepted. The first and most obvious is the substitution of a dangerous material or process by a safe one. The second is the enclosure of the dangerous material or process so that contamination of the working environment or of the workman is prevented. Failing these, the next principle is that the dangerous material or situation should be segregated by maintaining a safe distance or safe barrier between it and the workman.
There are also certain generally accepted facts in respect of occupational cancer of the bladder: there is a widely variable latent period (one to forty-five years) between the initial exposure to the risk and the onset of tumour, with an average of about eighteen years; the process of tumour formation, once initiated, is irreversible a-nd removal from exposure does not eliminate the possibility of the disease developing; the proportion of an exposed population who would develop tumours increases with the intensity and duration in years of exposure; the onset of tumours tends to occur at much earlier ages than those which arise in the general population.
It has been established that the incidence in the past has been chiefly in men engaged in either the manufacture or use of certain aromatic amines or their derivatives, particularly f-naphthylamine,l a-naphthylaminel and benzidine, and that the 'More formal names are 1-naphthylamine and 2-naphthylamine for a-naphthylamine and ,-naphthylamine respectively
